Functional recovery in the irradiated kidney following removal of the contralateral unirradiated kidney.
The right kidneys of seven Large White female pigs, approximately 14 weeks of age, were irradiated with single doses of 7-12.6 Gy of 250 kV X-rays. Sequential measurements of individual kidney glomerular filtration rate (GFR) and effective renal plasma flow (ERPF) were carried out using 99mTc-DTPA and [131I]hippuran renography for time periods up to 24 weeks after irradiation. From this data, kidneys receiving a dose of 7 Gy were found to be functioning (F), while kidneys which received greater than or equal to 8.8 Gy were assessed as having no significant function (NF). When the pigs were approximately 10 months of age the contralateral unirradiated kidney was removed; the left kidney of three age-matched unirradiated pigs was also removed. The response of the right kidney to unilateral nephrectomy (UN) in these animals was assessed in terms of changes in haemodynamics (i.e. GFR and ERPF) for periods up to 24 weeks after UN. At post-mortem, the length and weight of the remaining kidney was measured. A marked increase in renal length was observed in irradiated kidneys following UN. In addition, the weights of irradiated kidneys following UN were greater than those of irradiated kidneys in age-matched pigs where the unirradiated kidney had not been removed. Four weeks after UN there was a pronounced increase in GFR and, in particular, ERPF in previously NF irradiated kidneys. The mean increase in these parameters, measured at the end of the follow-up period, when compared with the pre-surgery values, was 350.1 +/- 84.3 and 781.8 +/- 151.0% respectively.(ABSTRACT TRUNCATED AT 250 WORDS)